Eicosapentaenoic acid reduces myocardial injury induced by ischemia and reperfusion in rabbit hearts.
Intake of fish oil is known to have cardioprotective effects and reduce cardiovascular mortality. However, it is not widely recognized that eicosapentaenoic acid (EPA), one of the n-3 polyunsaturated fatty acids (PUFAs), exerts beneficial effects against myocardial ischemia/reperfusion injury. The purpose of this study is to investigate whether EPA attenuates the severity of myocardial ischemia/reperfusion injury and which cellular mechanism is involved. Rabbits were treated with or without EPA (600 mg/kg/day) for 2 weeks. Infarct size was measured in open-chest rabbits after 30-minute occlusion of the left anterior descending coronary artery (LAD) and after the subsequent 3-hour reperfusion. In several groups, NG-nitro-L-arginine methyl ester (L-NAME), an inhibitor of nitric oxide (NO) synthase, or charybdotoxin, a blocker of calcium-activated potassium (K(Ca)) channels, was infused intravenously beginning 20 minutes before LAD occlusion and continuing during reperfusion. Infarct size was reduced in the group treated with EPA compared with the control group (7.2 +/- 1.0% vs 24.6 +/- 2.3%; P < 0.01). The occurrence of ventricular arrhythmias in the reperfusion period tended to decrease in the EPA group. Either L-NAME or charybdotoxin partially blunted or completely abolished the infarct size-limiting effect of EPA, respectively. Eicosapentaenoic acid significantly increased the n-3:n-6 ratio of PUFA. Eicosapentaenoic acid reduces myocardial infarct size, mainly via the opening of K(Ca) channel-mediated and partially NO-mediated mechanisms in rabbit hearts.